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Hardenable reatai composition. 



Hardenabie resin compositions uselUi In fornilng hard penmeable massee In remote locations or 
zones, compriae a hardenable polyepoxide resin, one or more substantially water immiscible dluenta 
present In said resin composition to lower the viscosity thereoT, and a hardening agent comprised of the 
adduct fbnmd by reacting an al^hatlc amine with the oondenaation reaction product of epicNorohyd- 
rin and btophend A. 
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oomposttions an wduced " ^irfj)™;^ ^^^^^^ compitewl of • hartenable polyepoxkto wtln. one 

* ^5!!r^i^^2!Idto!3 and • hitonlnfl aflent compttoed of th« adduct formed by reacting an 
thevlMC«5^th«<J^toade8jj^ bhphend A. The hanlenlng 

Theabowa^toiolbed rwin ""Vo.^ the w»tlcula»e material la coated with the rasln compo- 
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aolldatad hava bean known and used haretofom. U.S. Patent No. 4,829,1 00 to which refarenoa ahould be niada 
for tothar datala, dladoaaa auch reain oompoaRlona and mrthoda. Howavar. the hardening aganto nmt conv 
n)oniy utitead In the raain compoaKlona uaad for carrying out the nwthoda descflbed In Patent No. 4.829,100, 
La., hardening agenta induding mathylana dianllne, preaant sevaral problama. The moat aavare problem la 
$ that methylene dianlbie haa been (bund to be a cardnogenfc material and tharafora it oonatitutea a hazard to 
parBonnal. 

Another problem with the uae of hardening agenta compriaed of methylena dianllne la that methylene dla- 
nSlne ia inoompatlble with other componenta utiized in aiibtarranean formation completion and stimulating 
flulda. For example, geled iiraclufing flulde often include delayed gel braakera of the oxklatlve type auch aa 

10 aodkim pafeuHiita. Methylene dianilne adversely reade with auch oxidative compounde to dbnlnlah or axtln- 
guiah their abflSy to fonctkxi aa gal braakers. 

Aliphatic and cydoaliphatic aminee are wall known In the art aa hardening agents for epoxy reaina. Such 
aminea are raedly available and produce excellent hardening raauRe. However, aliphatic and cydoaliphatic 
aminea are either adubia In water ortarm anHilak>na In water whereby they do not function wdl in the praaence 

fs of water. That ia, the adubfllty or amulaif ylng tendenciee of aminee in water tenda to cauae aminea when uaad 
aa hardening agents to be eeperated firom the reaIn theiet»y dfrniniahing the reain hardening proceea cauaed 
thereby. 

The hardening agente of the Improved rsain compoalttona and m^hoda of the preaant Invantfon are com- 
priaed of certain adcfcicta of aliphatic or cydoaliphatic aminee. The adducts do not prevent the aminea from 
20 producing rapklly hardened epoxy raalna of exodlent atrsngtha, but they do obviate the problema aaaodata d 
with water aohiblllty or emufailflcatkNi deecrlbed above. 

An improved hardenable raain oompoaitkxi of the praaent inventkm ia comprised of a hardanabia pdyep- 
oxide raain, one or mora substantially water immisdble diuenta prsaant in the resin composition In amounts 
siiffident to lower the vlacoaity of the composition to a dealred levd and a hardening agent comprised of an 
28 addud formed by raading an aliphatic or (^oallphatlc amine with the condenaatton rsactton procfcid of epi- 
chlorohydrin and blaphend A The term "Mlphatic amine' la used hereinafter to mean cydoaliphatic aminea 
aa weR aa straight or branched chain aminea. 

WhQe a variety of aliphatic aminee can be utilized, prafarrad aminee are thoae sdected from the group 
consisting of ethylene diemine, triethylene tetramine, tetraethylene pentambie, bie-(p-amlnocydohexyl) me- 
ao thane, the diamines and triamlnaa of cydopentane and the diaminea and triaminaa of cydohexane, a.g., 1,2- 
diamine cyctohaxane and 1 ,4-diamino cydohexane. Of theae, triethylene tetramine, 1 ,2-dlamino cydohexane 
and 1,4-diamino cydohexane are more prsforrsd with 1,4-diamino cydohexane being the moat preferred. 

The adduda of the aliphatic aminea are praparsd by prs-rsacting a adedad amine with the reactkxi prod- 
uct of epichlorohydrin and blaphend A The condenaatton raadkm produdof epichtorohydrin and blaphend 
35 Acan be represented aaldkMva: 

CH, 

2 CHjOC^CHjCl HO-^-C-^-OH - 

40 epichlorohydrin | 

CH| 

bisphenol A 



so 



CH, - CTI - CH, - - CH, - Cfl - CH, + 2 CI 



CH, 

Whan th« condensation reaction product of epicMoraliydrin and bisphenol A is reacted wMh an aliphatie 
amine, the adduct of the amine is fbrmed. When the amine is, for example, 1 .4-diafflino cydohexane, the ad> 
duct formation reaction can be represented as foilows: 
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OH 



CH, 

bisplwnolFtoMliolowK 




h in -nount. •ufflctent to '^^'"^'^J^ZS^^iSi^ 

which an mtocfcto with th« WP«~» [Zl!^. th« othw diluent bainfl nofrreactK*. 
pcrtirably factlv. with '^S'^SJ^Z^nt to (^^ ni«t,b*«i1ect^ 
Thatubtttnttallywat«ltninl3d»»l.i^^ 

ft«n th. flnnip contWlng of bu^;^ .-^"jirt^SJ^^ '•"fl'V^^ t her) and other 
dtglyddyl ether of 1.4-butanedlol ^"^y^J^^^i^^I^iM 

flSSd^Vlhe.. Which «.ml«*U|w^ th. r«iln oompo-tlon 

iSrli. the P^?t^/S?2^ini?p'^^^ l£^;;:;y weHihtofthe po|yep«2 

rssin piBaant Prewrawy, mo wmUM of Dolyapoxkle main, 

of compounde having the strudufel formula: 
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wherein y ban Intogar In the range of ftom 1 to ai)out4 and X la independently H or OH; and Ri Is CH^ 
wherein a la an Integer in the range of finm 2 to about S. 

Of the oompounda failing within the atwveKteacribed group, ethyl acetate, tMityl lactate, ethyl lactate, amyl 
acetate* ethylene glyool dlacetate and propylene glycol diaoetate are preferrad. Of theae. Ixityl lactate ia the 
a most preferred* 

The 8ut)8tantially water Immiadbia non-reactive dluant is generally present in the rssin composikui in the 
range of firom about 4 to about 20 parts by weight per 1 00 parta by weight of the polyepoxide reain preaent 
Preferably, the non-reacthre diueni ia present In an amount in the range of 
prafsrabiy, atxwt 10 parts by weight per 100 parta by weight of the polyepoxide rsaln preaent 

10 Exampiae of other diuenta which can be utiized are methyl alcohol and other low molecule weight aika- 
nde, tetrahydralUrferyl methacrylate and ethyl acetate. 

The above-descra)ed hardening agent, l.e., the adduct formed by reacting an aliphatic amine with the coiv 
denaation rsactlon product of epIcMorohydrin and blaphenol A, is generally present In the rssin composition 
in an amount in the rangeof fhsm about 20 to about 150 parts by weight per 100 parta by weight of polyepoxide 

f5 rssia PrsfereMy, the hardening agent ie preaent In an amount in the range of flrom about 40 to about 90. and 
moat preferably, about 08 parta by weight per 1 00 parts of polyepoxide reebi. 

The hardenable reain compoakion can also Include rstardere or acceieratore as hardanbig rate controilere 
to lengthen or ahorten the working and cure times of the rssin composition. Low molecular weight of^nlc acid 
estsr rstardere such aa ali(yl estere of aikyl adds containing about 2 to 3 carbon aloma can be utlbed. Suitable 

20 acceieratore bidude 2,4,6-trl8dlmethylaminomethylphenol, the ethyl hexonate salt thereof and weak organic 
acMa such ae ftimarlc, erythoiMc, asoorbk:, 8alk:ylie and maiele acUsu When a retarder or accelsrator to uti^ 
izsd. It is generally confined with the reain oompositkm In amounts up to about 10 parta liy weight per 100 
parta by weight of pdyepoxkle reain. 

WhOe the above-deecrlbed hardenable rsaln oomposltton can be utilized In a variety of appllcatkNia, it la 

2S particuiariy suitable for use In oO and g» well completkxi and stimuiatkxi procedures. In such applications, 
the resin is generally utilized to consolidate partteulate material, either particulate material admixed with the 
resin composition and introduced into a subterranean zone by way of a well bore or loose or Incompistsnt pa^ 
ticulate material contained within one or more subterranean formatkMia penetrated by the wall bore. In such 
applicatlona, the rssin compositton preferably also indudee a resin to partlculats matarial coupling agent to 

30 promote bonding of the resin to the particulate material. A preferrsd such coupling agent is N-beta-(aminoe- 
thyl)-gamnm-amlnopropyttr1methox)^ane. The coupling agent generally can be included In the rsaln compo- 
sitkm in an amount lirom about ai to about 2 parta by weight per 100 part^ 

Acompoaitkin of the present Inventkm ueeftil In fbrming a hard permeable maaa In a rsmote locatton, eg., 
a subterranean formatton penetrated by a well bore, Ie comprised of an aqueous llquM, at least one hydratable 

35 polysaccharide gelling agent the above-described rssin oomposftkm, particulate material such as sand and 
one or more surtace acth/e agenta for promoting the coating of the partlculats material with the reain compo- 
sition. 

The aqueoua ilqukS can be fresh water, brine or sea water. A variety of hydratable polysaccharide gsHIng 
agents can be utilized having n)decular weights In the range of from about 100,000 to 4,000,000, preferably 
40 from about 600.000 to Z400,000. Prefsrably, the pdysaocharide polymer geOIng agenta are celtulose or guv 
dartvatlvea. The pdymere include aubstltuents such aa hydraxyethyl to give the necessary water hydration 
and gel charactsrIsUca to produce e dear aqueous gel having a vtsooslty of at leaatalXMit 30 centipolses (read- 
ing on a Fann V.Qi meter at 300 rpm). Prsfsrrsd such pdymere Indude substituted cariKsxy and hydtocy aScyl 
cellulose, such as hydroxyethytoeilutoee and caitxucymethyihydraxyethylceilulose. and subatiuted hydrox- 
ys ydkylguar, such as h y d ro xypr op yiguar. The most preferred pdysaocharide pdymer gelling agent is hydraxy- 
prof^^ar having a molecular weight in the range <A from about 100,000 to about 4.000,000, and having a 
propylene oxUe aubetttution (MS) of about 0.1 to about 0.7 mdes of propylene oxkto per mde of mannbse 
and galadnse in the guar. 

The surface active agent for promoting the coating of the particulate material can be one or more cationie 
50 8urfaoeaotiveagentsoroneorn)orenon-cationlcsurfBceadiveagenta,oroneormore^ 

a noncationic surface active agent indudee e blend of ankxilc and noh-k)nic surfece active agents. 

UaelU cationie aurface active fluents indude the rsactkm product of an aioohd, epichlorohydrin and trie- 
thylenediamine wherein monohydrie diphatie alcohofe having in the range ^ 
atoms are rsactsd with from 2 to 3 nv)lee of epichkmhydrin per mde of alcohd folowed b^ 
59 axosssof triethylenedlamlne. The dcohoMplchlorohydftoi reaction product contalnean ethoj^atton chaki hav^ 
Ing pendent chkiridee. The subsequent rsaction with triethytenedlamkie provklee e cattonle and a tertiary 
amine ftjnctionatity to the resulting product 

The nofl-cationic aurfactanta are prefarably ethoxylated fatty adte produced by rs^ 

5 



V 

EP052S9MA1 

talningftom about 12 to about 22 cartMn atom oxidapar 
mda or acid, moat piatarabiy from about 1 2 to about 1 8 molaa of athylana oxMa par mola of add, to produca 
a mbdura of varioua quantltlaa of athoxylatad adda and unreadad adda. 
VVhan tha gdling agant uaad ia a cdhiloaa darh/ativa, ona prata^ 

5 priaad of iaopiopyl alcohd, tha cationie agant daacribad above and tha non-cationic agant daacribad abova 
wharain tha waight ratio of catlonic agant to non-cationic agent in tha bland la In tha ranga of from about 0.4 
to 1, and prarM4yaboutOJ parti by waigM cationie agant par 1 part by waig^ 
in tlia Might ratio or iaopfopyl doohd to non-cationie agant in the Mend i^ 
1 part by weight norw:ationic agant 

fo Whan the gdiing agent uaed herain la a gaiactomannan gum, a prefMriBd aurtace active agant la a bland 
oompriaed oT doohd. e.g., amyl dcohd, tha cationie agent deacribad above and the non-catlonic agant de- 
acrfbed above wheraln the weight ratio of catlonic agent to non-cationic agent in the blend la m the range oT 
0 to 1, and praferaMy about 0^ parte by waIgM catlonto agant per 1 pert by weight no^ 
wheraln the waight ratio of aicohd to noncationic agent in a Mend le about 1 part by weigM 

t5 by waight non-cationic agent 

After being praparad, the above-deacribed compoattion la oompriaed of raain compoaitlon coated partlo- 
ulato matartd auapended In a gdlad aqueoua liquid. The gelled aqueoua liquid praftaUy contains the pdy- 
aaccharide polymer utilized In an amount In the range of from about 20 to about 120 Iba of pdymar per 1000 
gallona of water, brine or aea watar wheraby the gdled equeoua liquid haa a vlacoalty In tha ranga of from about 
20 1 0 centtMleee to about 400 cantlpoleee. IMi prafarably, tha geled aqueoue carrier liquid indudee from about 
30 to about 80 Iba of gdl Ing agent per 1 000 gdlone of water, brine or aea watar. and haa a vlaooal^ of from 
about 15 to about 100 cantlpoisee. Ae la well understood by thoae sMlled In the art the gdled aqueoue liquid 
can be cioadlnlcad to Increase its viscosity and stability. 

The oompoeition la transported to a remote location or zone where tha redn coated particulate matarid 
20 Is to be deposited and consdidatad. For example, the compoaitlon can be pumped down a wdl bore into a 
zone penabBted thereby adjacent a hydrocarbon producing frirmatton. A gd brealrar la preferably Induded In 
the gdled aquaoua liquid to cauaa it to rsvert to a rdatlvdy thin liquid at tha time the redn coated particulate 
matarid raachaa the location of the zone. While a variety of gd breaicare which are wdl Icnown In the art can 
be utilzed, an oxidative type of breaker audi aa aodlum parsuifato la preferred. Such oxidative gd brsalcere 
30 are ganeraly Induded In tha compoaitlon in an amount In tha range of lirom about 0.5 pounda to about 50 
pounda par 1000 gdlone of gdled aqueoua carrier liquid, but the particular anmint depends upon the spedf le 
time period required between virhen the gd braalcar is addad and when the gd muat be brd(en. Increasaa In 
the amount of gd bredw ahortan auch time period. Aa mentioned above, the redn compoaitlon can dec in- 
dude raterriere or acoderatora aa required to tengthen or ahortan the working and cure timea of the realn com- 
as poaltlon. 

Aapedf Ic preferred realn compoaltion for uae in the abova-deacrfead compoaitlon containing an aquaoua 
liquid, a gdling agent partkxilate materid, one or more surfeca acthra agante and tha rssln composltton Is 
comprised of an apkMorohydrin and blaphand A apoxy redn praeent m the redn compoaitton In an amount 
of about 48% by weight of the compoaltion. A aubstant Idly water imntetote reactive diuent oompriaed of butyl 

40 glyddyl ether is present In the oomposltkin In an amount of about 8.5% by waight and a subdantfdiy water 
Immlactote non-reectlve diluent comprised of butyl lactde la preaent In tha compoaitksn In an amount of about 
6% by weight A hardening agant oompriaed of the adduct ftxrmad by reacting 1 .4-dlamino cydohaxana with 
tha condensation raadion produd or apichkmhydrin and daphend A la induded in the realn composition in 
an amount of about 35% by waight An N-bateKaminoathyfl)-gamma-amlnopropyltrimathoxysUane ooupflng 

40 agant la present In the compodtton In an amount of about 1 .0% by waight and an accdarator comprised of the 
ethyihexonate sdt of dimathyteminomethylphend la prssant in the redn compodtion in an amount of about 
5% by weight of the compodtion. Thte redn compodtion haa a visoodty or aboU 200 cant^Miaea, a working 
time of about 1 .5 hra. and a cure time of about 8 hra. at 80^. Whan the accdarator la not praaent in the com- 
podtton tt haa a working tima of about 7 hre. and a cure time of about 84 hrs. 

flo In accordance with the methoda of the praaent invention, a gdlad aqueoue lk|uid conrH)odtion containing 
redn coated particdate matarid te contlnuoudy formed and tranaportad to a rsrnote loca^ 
aqueoua \\qM la prepared In a storage container by combining e polyeaocharide pdymer gdling agant of the 
type deacribad above with fraeh water, brine or see watar. The hardanabie realn composltton deacribad above 
la prepared h asaparateconteinar by mixing the pdyepoxiderBain used wfth the substentidtym 

55 diluent or dHuente uaed and the hardening agent Continuoue strsama of the gdled aqueoua liquid, tha hard- 
anabte redn composition, ptfticutete materiat one or more lk|uld surfeoe active agante a 
are conducted to a continuoue mbdng apparstua wharain they are mbced and a gdled aquaoua carrier liquki 
havbig redn compodtion ooatod particdate materiato suspended tharein to formed The oornpod^ 

• 
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timioualy pumped from the mbdno apparatus to the mnote location where the resin coated particulate material 
Is to be deposited and consolidated Into a hard permeable mass, e.fl., a subterranean zone penetrated by e 
well bore. As Is wel understood by those sklled In the art the zone may flrrt be conditioned by profiushing 
with a suitable oondWonlns Ik^ld andtor after flushss may be used to InsursunHbrm placement, consolidation 
and maximum permeabltty of the deposHed rssin coated particulata materfal. 

In order to ftirther llustrate the compositions and methods of the present Invention, the tallowing example 
Is given. 



Testa were performed to Hluatrafce the difforences resting from the use of the oomposHions of the present 
bwention Including 1 ,4-dlamino cydohexane-btophend Aadduct hardener and compositions including msthy- 
lene dlanillne hwlener and unmodified amine hardener. The aqueoue gel In all tests wee comprised of 0.5% 
by weight of a oommerdd guir gelling agent and 2% by weight KO In tap water. In addition 0.3% by weight 
of a blend <rf surlWants to promote coating of the mbced epoxy reein onto the sand was included m the gel. 
This blend was approximately 1 8% by weight cocobetaine, 2S% by weight isopropsnol, 29% by wslght water. 
10% by weight of a mbced ethoxylated (7 molee E.0>) phenol resin, and 18% by weight ieoamyl alcohol. The 
resin compositions which were tested ars ae foUowe: 

R^ain #1 — R^ain Compoaition Including H^thY?,epe Djanilin^ 

Bisphenol A epoxy resin 100 parts by weight 

butyl glycidal ether 12 parts by weight 

Silane A-1120'* (Union Carbide Co.) 2 parts by weight 
TONOX-22™ (UNIROYAL Chemical Co.) 

(eutectic mixture of methylene 

dianiline, i.e., 78% by weight, 

and higher mole weight 

homologues) 35 parts by weight 

methyl alcohol 25 parts by weight 

butyl lactate 6 parts by weight 

ethyl hexanoic salt of 2,4,6, tri- 

(methyl-N-dimethylaroine) 6 parts by weight 



RMin #2 — Pidgin gompQAit^ion of the Present Invention 



Bisphenol A epoxy resin 
butyl glycidal ether 
silane A-1120'* 

l-4,diaminocyclohexane adduct of 

bisphenol A epoxy 
methyl alcohol 
butyl lactate 

ethyl hexanoic salt of 2,4,6 tri- 
(methyl-N-dimethylamine) 



100 parts by weight 
12 parts by weight 
2 parts by weight 



64 parts 
49 parts 
6 parts 



by weight 
by weight 
by weight 



6 parts by weight 



The ethyl hexanoic salt of 2.4*6 trt(methyl-N-dimethylamine is avaflable from Air Products Co. as a conv 
merdsi product (Anchamine K-61B^. 

The bisphenol A resin is aveilable from Shalt Chemlcsl Ca as EPON 828™ The mixture of bisphenol A 
epoxy resin and bu^ tfyckM ether Is avalafale from SheU Chemical Ca ae EPON SIS'". 
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Reain#a — B f i«<n comoo i ^itAon Including 1 ■ 4-Pi<ifflinqcYgXghgxane 



Hardaner 

Bisphenol A epoxy resin 
butyl glycldal ether 
Si lane A-1120 
1-4 , diaainocyclohexane 
ethyl hexamoic salt of 2,4,6 trx- 
(methyl-M-dimethylamine) 



100 


parts 


by 


12 


parts 


by 


2 


parts 


by 


IS 


parts 


by 


2 


parts 


by 



Tirt«lurrtMw«»Di»pared using 250 cc<rfaqueou«fl«l containing 8urf8c»^ 
^nl^t^^JSS^toLM^ d^b^ tbov. and . breakar. 0.024 g oT «Klliim paiBultata. 
TiJt ^ i2. a tolISraceS«^ 0.1 ee of Iriathanol amina was uaad. Alaa In aona testa, a crosa- 

JS^CSIi; pSi TT,a «»«It.of th... tart. a« glvan In th. Tabl. which tollowa. 



#1 




Sodium 
Peraulfate 
Breaker in 


Triethanol 
Amine 

m sLurrv 


OoRfxressive 

Strength 


Gel &eak 


no 


yea 


no 


ISOO 


no break 


#1 


no 




yee 


1600 


no break 


#1 


yes 


yes 


yes 


100 


no break 


#2 


no 


ye* 


no 


900 


20 


#2 


no 


yes 


yes 


800 


3-4 


#2 




yes 


no 


170 


16 


#2 




y«» 


yes 


600 


3-4 


#3 


no 


y» 


no 


none 


no break 


#3 






y» 


no costing 
none 
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Clalma 

1 AhardanaWaraalnconpoalloncomprlalngahaidanablapolyapoxIdaw^^ 
ir^SSSLXnt.S«Lt in -STS, compos 

uet or apichterohydrin and blaphenol A. 
2. A oompoaWon aoooidlng to dalm 1, wharaln tha amha la athylena dlamlna. tilethylana tetramlna. tatra- 
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ethylene pentamlne. bMp^lnocydohexyO methane a dtamlne or trtamlnerfcyd^ 
or trtamine of cydohaxana. 

Aoonvoaitlon aawdlng to dabn 2. wherein said amine la Wethyiene tetramlne. I'i-dlamino cydohaxana 
or 1 ,4-diainlno ^dohexana. 

Aoompoaition according to dabn UorSvuhewin the pdyapoxida lasin oompriaaa the condenaation re- 
action product of epichlorohydrin and blaphend A. 

A comooattion aeooiding to dalm 4, wherein eaid one or more sulwlantiaily water Immisdbie dfluanta In- 
dude areactlve diuent sdeded ftom butyl glyddyl ether, creed glyddyi ether, aiyi glyddyi rth^Phwyt 
glyddyl ether, butyt dirfyddyi ether, reaordnol diglyeidyl ether and mlxtoraa oT two or mora thereof. 

A compoeHion according to any of dabna 1 to 5. wherein said one or more autMtontlaly wator immladbia 
diuanto Induda a non-raacUva diluent ededed finom compounda having the etrudurai Ibrmuia: 



R,- C - OR or Ri -C - OR2O - C - Ri 

wheiain R la C„H2»*i h which n la an integer of ttam 1 to 5; R, la (^^1 wherein m la an integer 
ofilrami to4.orRi le 




wherein y ie an Integer of ftom 1 to 4 and X la H or OH; and Ra la C,Hai wherein a is an Intoger of 
{tam2to5. 

7. A oomposition according to any of dalme 1 to 6, which also Induda an a<iueous liquid In which said hard- 

enabia resin composition is dispersed. 
& Acompoeltion acooidlng todabn 7. wherein said aqueous liquid Indudee a pdysaccharlde pdymer gdling 

agent therein. 

a composition acconiing to dahn 7 or 8. which Is mixed with partlculatomaterid suspended in said aqu- 
eous liquid. wMch pwticulato material le coated with said rssin composition. 
101 Aoompositlonaoooidingtoanyofdaims1tog,whichiUrthorlndudosonaormore8urfaceadlvaafleflte 
for promoting the coating of particulato material with said redn compodticn, said one or more surfaoe 
acdve agsnte induding a non-cationic surface acthre ^nt comprising at laaal one member adedad ftom 
ethoxylatod tolly adda produced by reacting fatty adds containing ftom 12 to 22 carbon atoma with ftn^ 
5 to » mdee of ethyleneoxida per mda of fat^ add. and mbdurea of said ethoxylatod fatty aclda wlh 

unreactad fatty adda. 
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